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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for converting a two-dimensional 
bar code into a signal characterized in having various signal widths and 
heights, various printing resolution, various damage protection levels, a large 
information storage region, and a high redundancy freedom degree, read by a 
scanner of a line base, and recognized by a contact and a non-contact scanner 
and to provide a decoding method. 

SOLUTION: The two-dimensionai bar code is converted into the signal in the 
following respective steps. Binary data are converted into a first bit stream 
of code data, a series of error correction codes are calculated from the first 
bit stream based on a prescribed error correction level, the first bit stream 
and the series of error correction codes are combined to form a second bit 
stream of the code data, the second bit stream is divided into a series of 
equal size data segments, a series of control information codes are added to 
the respective data segments, data segment partitions are added between data 
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segments, and the data segments are surrounded with an upper part border/a 
lower part border/a left part border/and a right part border to form the 
two-dimensional bar code. 
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ti'a-yl/T-feSo «)x{c. K©^«i{±. ±T ©gfl ji&/J*7 n - K ^ - J; 10 

W = 1 1 X N + 3 (^i?a -;H&) 
[ 0 0 3 2 ] 

H7 C*5c}:t>*07 Dti. ggji&:3-K-'^^'->'fccfclfi^7n-K>'^^->£DgiJllfifi<JflJ^^ 

5o 07COJ:^fi:, F»S{^3-K/^^f-><D8fil^S^(D|ii«3 : 2 r i : 1 : l : 2 : 

2 : 3T-fe5o 07D(DJ;5fc. i^7='-KA^->cDX^-X&Q*>'^-0(@]t^ti3 : 20 

1 : 2 : 3: 2 : 2 : 1 : l^v'a.-^l/TfeSo <i<D^fififi?!|'P(i^ :^ — V <0±i^ii:k 

W=15xN + 3(^:>'a — ;l/^) 

N«, K4'<Dgfijl&/iiil7n- K/^^f-ycDlgC 

[ 0 0 3 3 ] 

H 5 T*{i, fegP;R-:5^- 5 3 0 t^3f--^- 5 4 OH^n^'nsti^i-yHii:/^- 

*fc{i5 4o*^3g^^©^^. nffl!i2©tti:-66tA-T'&o^ fpmdtm^^^ f - > K. 
I x^-xuh^c m^mmTit. f^^-yi,tmn<0 7.^-xx'4 y'$i-]y-xmm-iE ti 

[ 0 0 3 4 ] 

U~ V <0±m^mo \ n(Of%~-^&^ T'—H-t^:^ Vhtt^O 5 e 0fcJ;r^T^''<OA^© 
[ 0 0 3 5 ] 

P : 1 2 71©^) (OmtkiffU-fiC^Wlt^o b) )iMBt^!b<St/>{CBIO^oT«#^n 

>Knifyjg:KT'iS#-r5;^ii©10lJ*^-ro y/U-:r3&ttiES4e(fifnT-fcit,>„ 
[ 0 0 3 6 ] 50 
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05<^)lf>> hXhU - A-r- M« 5 5 0 tC $ tl ± T ^ x - in ^ T , M 

[ 0 0 3 7 ] 

v-friE3-Fd<<Iffl?n5o B9 B-ett, e OA>^e 1 ©If'y hfix^-fTIEn — 

g-To aO. al, a2. a4<D^e'«yhtt/^-n-Ki'2^rt<Ox-^-tr^^^yh«i^l!( 

^g-To \^ y h b 0 t h I iimU-£tircx.^~sIlEU^/V^mTo t: y h b 2 (i M h 
il'^^To t: -y h b 3 i: b 4 f± VX ^ ^ :/'%g-ro c 0 6 c 4 {±^-(7)x — -b > 10 

}- (om^^m-To m9 ciiummm7'-'^mm<Dmmmm^^^Li:\,^^. tf<yhA3. a 

2, Al, A 0 ti J: a* B 3 fiiaSffiW-r- -b > h S^^^^o lfyhB2, Bl, 
BO, C 3 fe<ktf C 2 {±7^-a- KE^rtOx-^Jf-b^^^t y h«DlffiiS*^-ro CI, CO 

, fcJ:t>*D3{ijilR$tifcx^-fIIE^'^;l/^g-ro \f: y h D 2 t D 1 if^ X ^ ^ -/ ^ 
D 0 tt^ii b ^^;l/^aro C Oll«fifi«jT'«, ©J»1f 7 -O© 3 X 3 ^^tC 

o jijianf atias LT^x-^f ojg^n, m-^- ka<^sw(c«*i2 

[ 0 0 3 8 ] 

(Bgfe) A^^ff LTi/>5«-a-, X^^^r-^-A^X'^-X^rSE^-rfCiKSOWffi^^^iEWtCJ&S 
orfi6tt*^fe5o C 0<fe d * — €5<D»4i^fi'jN'fk-r 5/-c:i6 (/^ - i: X X M n <D t ) 

, ^^m<Dimmmm. y hx h u-A^^x-^icmsc-rx^'fc.tsvx^^yi^ 

fe5l,->t±lf-y KittXOR Hf^^a^fS CltfCj^oT/^-^VX^'-rSo 01 0A~H 

ioDtt,*iifia{?ijicH$ffl$n5vx<>o«?ij:g:^,-ro 

[ 0 0 3 9 ] 

0 1 1 {±. 1 fSfififi^Jfci j; 5 -:*^>'^-a- KM^fkflD^D-^^- h i i 0 0 
^ L T S „ * -f , X -r -y :/ 1 1 1 0 T- ti , ^ -f U r — ^ 7 r ;!/ {± A ij e >y h 

XhU-ABg^fCg^SnSo XxvT"! 1 2 0T'(i. ^i — "If— SS^OX^-fTiEU^/P 

tciscTX7-iriE^**<tf-g$ti, Bt^x-^fflD^ey hx h y-Aftira^ens im so 

: 12 7f^^) c X-f>y:^l 1 3 0 C n P> (D \£ y h X h V ~ ^ f - '$t(D if ;l - li 
3«SL)®t{S#$n5o Xr-y^l 1 4 01?, ^■^•r-^'©^t:«yhXh>J-A{±-'^— n- 
K O Rp olt $8 tt fc JiS Dfc IS© x~ :S»-by?(>h{c^3-iiJ5nSo ^T©x~ 3f -tr ^ ;»{ > h *^ 

■b y y h icy ^ ~^^^iQ^ o ^XICXt y -f i i eot-fi, e-yhxhU-Aii}^ 

:^t:<yhXhU-ABf^^JgB)t-r5o Xf-y^l 1 7 0T'ti, ^i^issBt^ti^n^no 
x-^-bypi>KciPx.e)n5„ Xr>yyi iSOT-fi, ±^5p-^^-, TS^Jp-^i'-, 

.3 - K A< 7" U > h ^ n S o 40 
[ 0 0 4 0 ] 

01 2Att, —^A7Cf<—=i—Y±W<om^<0'MUl 2 0 0*^^:70— ^-V— hT?a6S 
o Xr-'yT'l 2 0 5 1;{i, -i^5t/'?-n-KfB^±tt{iX + -v>'^ti> ^#li#i;LT« 

aigfb^n^o xx'y:/i 2 1 oTf*, ±gPfej;t;TiiP!j< — ^^-ti^idi^in, 

1^0 («'ij:jM;5iri, s^) 35)^68^ ^n, uwmmom^mmmfi^mmtti^. xx>y:/i 2 
, m-T^- ^ -t ^ ;i y h ib^ 0 . ^'<^~=i- h^m^mmm. «> j; a* - b © £ .t d* ^ © 
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OfflS^^JfflllfSJ^Wim-rSo X-r-y:^1 2 3 5 T'{±. lf>yh7.h';-A®lgEp«?(D-r-^» 
S^<Oli>yhii / 7.^-7.^ ti^7.7-vy \ 2 2 5 TJW-gS nfe^tl e>©MgMtC'lj6o 

TS!*ji$n. ^^f'-^fOlf-yhXhU-i.fc^^^nSo 2 4 0 T*ti, Bg 

[ 0 0 4 1 ] 10 

0 1 2B*5<ktf@l 2Ctt^^fc*^W(D8iJ5lfigfi^{;:j:5-:^7T:''^-n-K<gM<OjiSi 
2 5 0 ©7 D - h 5o ii <Ojig© I Itmtt. M-rj- Kd^X^^+ xffc^Si^ 

[ 0 0 4 2 ] 

m\ Z^Kirit iioK. 7.7- y -f \ 2 5 2 Tf±X + -v:?-az::^TC''^-=i - K<Dfr«&*i 

'^TC/'S-ra-KBISttafiTSrlRjT'^So Hi 2A T'OIB^O J: p — i^TC-'^t- 3 - K 
ife^*c*<*ltn{fc:©)»i!7?j£tt^?TT?**i-'o — SfLftiz-'^-a-tctt, x-r-y:/l 2 5 ST- 

«y:/l 2 5 2*ffiOX + -f>BfiRT'Sltf-r5o ±.^^^- ^ -ii^^^li tl^ t. s MXy-yf 

1 2 5 8 T{i-i^:K:>''J-n-Kli#{i5^--i'^-$^*^ifa*^SS^^n5o ^^--I'jJ- 
v'©^^. 0 1 2AcD73j*©*T'»it-e^So i^lCXxy:/! 2 6 0 T«, Zli^^tiA-rj 
-KiB^©B]^P^a*<6l^5n'5o Xx'y:/! 2 6 2-^. X4^-vt«^«D01^^)gfiKS{c 

a-5i->Tx + + yii#(DSij(Di^^ji!ia-r5o xr'yT'i 2 6 4T{i> 7^ ym^<<i—:k 

om-^. :/a-lrX{iXT-y:/l 2 6 2:S:X + i'>'H«!©giJ©«rM^IST-|ISIfT-r5o 
T'*§^^. yD-bXtt-:^>j7r;>''C-n - n^Bg^x- O t: >y hX h U-AO<SP 

rc ^: g§ r 5 o 

[ 0 0 4 3 ] ' 30 

Xr>y:/1 2 6 6 1? (is 0 1 2Ctt^-t<}:5{c. fegiJ>-p-:Sf-:fec};l>'fegi5.-p-^^-cO)tt 
iS-rseBr^tolLggA^^ttl^n^o Xf -y :/! 2 6 8 T-{i, — a©$iJSlHf«(ifiSi*46?L 

- IT iE ;l/ . Miih^'';!/. -7 X ^ ^ tffflatfO-b > h (DS^ i: l/^ fc^Jffll 

tsaiti, Bg^x-^fotr-yhxh'j-Aco^jaiw^aj^r'Oxv-iriE^tT^tcadi^n 

% o 

[ 0 0 4 4 ] 

Xx>y:^l 2 7 0-^tt, iE5|:&x-^'-b^;/yhj!)<X4^-\' > ffi fc ftP fi ^ tl T S A^ if 3 
A^^rXh-pBS^-rSo ^-o T'^&t/-"^^. :/p-bX{iX-f-y>''l 2 0 0'\Ji^T* — i^7C>''5 
-:3-KiB^^i*^)gi!-r§o Xr-y:/l 2 7 2 T'{±^ 3e5Wx-^«#)ii;^A^^x>y^' 40 
SnSo x-:5'©e«y hXhU-Alt^*^32S«S{i:«#^nTI/^5J®^(Ctt, -i^TcA- 
3- K^iili^»PiE-r 57?ffiT'«?fE^»Sltf -r 5o S;^r©-r X h ;&/^X^5 i , X7^<y:/1 

2 7 41?x-^»®^£Dl^JA^rc*iii$n5o Xr>y:/1 2 7 6 T'{iX+-\'>ii#<D:^i^A^ 
x-:St-b^^?(>Hft«9T*fe5 3!)>^3j!)^*rXh-r*o ^3^^(±, ^P-bXtiXr-y:;^ 
1 2 7 4 {cS5o •?-'5-^JS:ttn{fXx'y:ri 2 7 STSS^^nfcx^-fTIE^IIfTfgfc. 
Ma4'0-r-^'-b^^>b{C)l^jSL/cf^-5'©^tOt:>y hX h U-AI^^{iffi7t^tl5„ 
Xr'y:/1 2 8 0 T*{i. «*?rXh*^||fT?n§o X4^-fryH#fl!)^!|iST?TaP#-^f-*^ 
*^tB?nTt-'!S:t''^-&, Xr>y:/1 2 6 6-1 2 8 0OS«T'«r^i*-r-^?-b^^yh5: 

[ 0 0 4 5 ] 50 
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<D 4 CxOJSt h U-X V 1 . V 2 , V3, V 4 K: J: :3 T ^ to $ tl S o :fegP d< - 1 3 2 0 
ax^^-V >H®©«i:^rip)tC?fJo fc^raPB© 4 O<0fil h l^-XH 1 , H2. H3, H4{CJ: 
oT^to^nSo I^^KtCbT. tgP>t*-:J^-1 3 3 0ti^P^PiO4O(7)SlJSl73l6]hb-X 
H5^ H6x H7, H 8 {C J: o T-^to? nSo C tl 6 © il «S <D S ® «r fig ffl U T > ;&gPiP- 
^-i:±a54C-:J^-i:(032^l 3 4 0. fc<}:t>*;&gl5ji<-^-i:±gi5 4<-^^-i:(D3S^l 3 

5 0ft^a!l£^ni.„ fi73}gA-3-KS«<^01*»^j® (pp i) . i3^XS±m<D 

So 

Xp = (1/N) XSum (Xi) 

Yp = (1/N) XSum (Y i) 

^tpONtt. S J* 4i) ?L giJ ® m « M ig? <D ^ -fe i& 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

0 1 A kit-niDiimfkibmm I Aozicmtntz—^xfc/^-a-vi 4 0 4^^lt 

C 0 0 4 8 ] 

0 1 4Bfc<i:5i:, -ffi<D{!iB^J6^1 4 1 0t±-^7n>'^-n-Kl 4 2 0©&ffl!lffiK 

«^?:Wr 5^^©^ISIl©¥fT^^$Cyo {4gi*4!)^{i-i^^/^-3- KI2^ 14 2 0 
©>Vfflll^§t^{±Rffl|{cffiM$n^o SUIISfieiJT-fi, El 4COJ;9fi:ffiSSttoi^i 430 
tiz:;^^/^ — 3-KK^i 4 4 0<D±gPfi:iPiA>t>TfeD, -i^^/'C-n-KflD^fe/*?— fc 

0 10{±«fe/'5-i:aex-?-X*isefflUTV^5„figglH6iia(DfiS«1€^i5:M-r:/^T- 

•:fVyY-T^?>o x + -vtj!)^-^^7c>'^-3- KlB^;&x^^+ >-r 5(D{c»fe^ilg*<5effl-r 40 

l*-rSo WJ^tc. fil[B8iti6iKt4?S51.i®)tig*.ffiffl LT-'^-n- Kx-^f ^^*iit, 9 ^:■r 
SHU^c^■rx4=••v■:^^D«e71e^liT'^*^JA^n?.o ^•^f^6{^. * « # 5* ^ n > ^ ^ 

^r-^{i2 0©Sft5:^ffiT/'5-3-K'r-^'S^fcJ;r;fii@gt46lS*i!»iiCfi:tA^T*€ 

S o 

C 0 0 4 9 ] 

0 1 SfCjcSi;, -;^7C-'^-n-Kl 5 1 0«F*9gglC{S#$nT(.^5lfffl^»g(|-r§fc 



(15) 



JP 2004-70960 A 2004.3.4 



[ 0 0 5 0 3 

01 6 a 01 4Bfej:t;0i A c <Dmm^ibm<o^mm^^^L. ^.m^itt^i eoo, 

^a^l 6 2 0^J:t>*z:i^^cA-:3-K(D«tfil]l 6 1 QcDl^jg^&^LTi/^^o 
iug^i6ifill 6 0 0 (i:ISI$ai 6 1 0:&J:t>'^itl^l 6 2 0^3^|ltTl'>%o ^S^^Hl 
6 0 0©^©SiS^f8l{±DT*^^n5o «tt±fCfe5fiHg^46SI 1 6 0 0 t<D 2 ^^m^ 
mi eSOtiLT'fe-So ^&S^l6mt (D Z^^momi^ I 6 5 0 f±nT'^ 

5o :^ai©l 6 2 0i:/<-n-Kfi|fftl 6 1 0i:©ftfi{iFT**5o «lttl 6 1 OfcfiS 
}*46$Sl 600t<DP^©fta{iET$>5o tkmmubffH I 600i:^Sti6ll 620i:OH© 
ftg^tiGT'SO. E F ©^ti-i:^ Li/^o '^(Dm^Z^ M m ¥ t G ^mWT ?> o 

F = 90-E-arcos(D/n) 10 
G = a r s i n (D/n) 
[ 0 0 5 1 ] 

, -:k7i - =1 - h' (ommyj ^ h ^ ii. X \^\,c B -o tc mmma . xopit'^^x + y 

:^©#P#atCcJ;oTSS^^n5o K©jff>^iRife5o^(i y :^ |pi t -p IK ^ ® ti y 

IJ?»)S[i;i?tfn, yDP IT-feSX^^-fr-f(D-9->:/yyyU-hfCj:^T6t^?nSo i: 

a tH£^ bfi^^o tctTHS^ 3 0 0 d p i ^m^-t ^TzibiCli. X + -v:^{4 — ^^jn-'^-n 
-K*y;&[fll'\l/3 0 0 2. 5 4 cmCTtK: — |iIX + ■vy•rS'i:^SA^fe5„ ^ — ^^18 

/)t2*©^gt5f5ai*i?)Si:5:£S-r5i^. c:np.©252j±(P.g«sgfn(±iessti. tus 20 

n^':tmmB^ itnt mi 7B{i2*<D¥tT^fe*i^. « (A) iS^Zfm (A + n) ^ 
^LTl/^^o 017Att3^fS-r?.a#*ai/'>ta:^-3/-cfl)^l?^UTI/^-5o 20<D]Ij;S, 
ifi'-fe;!/ (B) J; a* e ^ -b ;!/ (B+m) fi. 1 *©fiiSgti6ill i: 2 i: 
©Sg^S^Sfo (*x.fc. ]I,'SP^<DiEffll{imei'-tr;l'Tfe52*<D^SI9P^(7)ffill. m*x 
T*fcSo (iOxti2o(D¥tTVf^-b;I/Rg©ffiSn?fe^„ 0 16t^^n-5'^jiJcS-:5v>T 

. 2 *<D3tSi^H(D y :^iBim«t{ii^ie-etni$n5o 

V = (mXX) xtan (G) 
[ 0 0 5 2 ] 

[ 0 0 5 3 ] 

01 8(i04:fej;Cf05tcMMLT:fe'J, C I S CSr^ <M^X^ + -^{i4 4 Stf^'-fe 

— - K 4 0 o{c^^■rs•fe>'1^--ov•y tr>^''i±:^<i[)aoi?fe§o 8 tr^'-t^i/ti 

K©^^ &A^©ffl!l©afeX'^-X^*/^-'r5» 1 2 kf -b gp - - 5 

3 0 fei tffegp.-p-^^'- 5 4 0 * /^-•r 5o Sfc. 4 0 8 If ^ -byKi e -y h X h U - A 
f'-^^MJg| 5 5 0 tCfilfflSnSo 4t:^-t;P®T'fe5/c:46. 4 0 8 tfi'-fe 

1 0 2 r-^f^^^^To fSrt)^, K© i J^ijfctt l O 2 e -y h^lfffi^^ 

#T*^5o l^JgPTfi. 12 7Bt^;g:«i(f-r5©tC3 6?lJ©x-^fi?^A^£>Si::&5o 40 

tt, -;^^/<-3-Kx-:5fS^©«/jNffi©fi$/(i{ii;(T©iC-eSt4i)6n§o 

BL^4X (Rp/Rs) tr^'-b;l/ 

R p y^mm^s 
Rs{±. x4^-f^)»i!aE 

[ 0 0 5 4 ] 

01 9lci:^ t. WSW^cX^^-v-fl 9 0 0 {±, <1^50,a^'y:/l 9 1 0. 'l';^-S^-fe 
:/-9--1 920, ttS^ttJt>'*a.-;l/ 1 930^ 7-7-y5^a/tUl 940, ADCt:-:^ 
a-;Ul950, RAM1960. •fXh3S-hl970 J; v^— ^4?-hl980^ 50 
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6 0 IcUWt ^ C t t . -r-^jJ^-h 1 9 8 0 ic ^^m^j: ~ ^ ^ mtl t ^ C t t^^tSo 

92ott;^ + +>Bfii!*<sftf^-&55tA^e><o%^«ji (vou t) ^mut^o ^ 
<r>t&^<o=f'j^)V'r-^ (V i n) « . ^#saa^>vyi 9 1 otcjifflsnso 

9 1 0(CffiJl^nTl/^Sy7h'i'x7{i. :7^>y>'i;>{^-iJ 1 9 4 0 {Ci§«$n5 
„ADC*>'a-;Ul 9 50 {± 7 P x - * -r 2/* ^ yl/ -r - fC ^ Sif S o 
h 1 9 7 OtiV^h'i'xTOT'yT'D-KtCffiffl^nSo x-^sK-h 1 9 8 OtiRAM 

1 9 6 0 A''&(Dx-^'^gijO3yifa-^ — tCJ±l;<]t"'50(i:fieffl^n5o 
[ 0 0 5 5 ] 

± . * fl ^ CD t^J ^ W ^ SS fiaj ^ r^a ^> L fc *^ * 5g Rf3 © f U j^i ^ S ffl -r 5 46 tc « « ^ m 
t/f^ffl ^inx. sns c i: {±SII#»c i: ^ T« WST'feSo r^giE^U 

0 ffl <D il * % Itt W ] 
0 0 5 6 3 

1 A] tJ£*<DPDF4 1 7K:J:S-iA7C^^-n-K^^i^-rS;:*cHT'«So 
1 B] tif*©QR3-K<DH}g^^rN-rj£;;^HT'$>5c 

3] *5liB<0 9 e«y h^^O 2 0!I^S-rt£:*:0-efe5<, 
6 A] ±gp#-^<"-©/^^->fi«J^^-rfi2;::*:0T'fe5o 

6B] ±g|55p-^-(DffiCi/'?^-yP^S-rffiAHT-$.-5„ 

6 C] TgP!K-5<"-©>'^^'->fi?iJ**-ri£:*:0T-fe5o 

7 A] ±gi5.i?-^r-©F^ji&D-K©2 0!|;Sr^-ri£:*:0T'*5o 
7 8] Tg|5;P-^^-<D)^7n-K(D2fi?!lJ&5^-rjS:;«cHT'fe5o 

07 C] ±gP4<-^-©igii&3 - K© 2 M^*-rffi;*:EIT*feSo 
07 D] Ta5 4<-^-Oi|i|73-K(D2fiaj^5^-rt£;«C0T'*§» 
08] 9§^7'-^(0\£y h X h V ~ I. <D mti ^ U ^ fl (D V X h X' & ^ 

0 9A]-r-^'-fe^ptyh$yffll1t«J©x-^f18)i^S^-r-!gS-eS5o 

09 B] 'f~'^-k^;<yhMmmn<D7'-'$imm^7ntf&(D-'m.&xh^o 

01 OA] ^^m<omm-r ^m^ ^ji-r :^^t&,±mx;^?>o 
01 0 8] fa(OTx^^^sfa;;*:0T'$.5o 

01 OC] SiJ©TXi^^^fffi;*c0-C&'5o 
iOD]$e)f£:ffi©vx^?r^-ri£:*:0T'feSo 

1 2A] H/»i!}^a©7n-^-v- h T*&5o 



ffi O 7 D - ^ ■\' - h T* 5 „ 

1 3] fuSS^46?LgS<DgBM<Dffi::*:0Tfe§ 

0 1 4 8] -ix7if<~::i~ \^icmm-iEntc&.m'^ibm<o zm^7iktt^±mx'S>^. 
0 1 4C] -ikTtf'i-::!- V icmm'i£nrzis.s.'^tbm(D z m^n'^-r&xmx&^o 

1 5] i:'A7cA-n-Kfcri-hMk$nfciaffiOS4S''^7^^^7K:J*jSLTi''Snr 



10 



20 



30 



40 



50 



(17) JP 2004-70960 A 2004.3.4 

5 o 

[HI 7B3 '^mt ^ a^'ikisbm t ^n^^^ t (omom^M^^st mo:>mmmT:^ h ?> o 

im I 8 1 n ^ - n - K K *f jS -r S ^ 4 -y K (D a a f s o 
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